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1. The designated Office is hereby notified of its election made: 

| X | in the demand filed with the International preliminary Examining Authority on: 
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made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 
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Date of mailing (day/month/year) 
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international application No. 
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International filing date {day/month/year) 
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Applicant 

IBIDEN CO., LTD. et al 



The International Bureau transmits herewith the following documents and number thereof: 

copy of the English translation of the international preliminary examination report (Article 36(3)(a)) 
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Authorized officer 

Sean Taylor 

Telephone No.: (41-22) 338.83.38 
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OGAWA, Junzo 
Kobikikan Ginza Buildin 
8-9, Ginza 2-chome 
Chuo-ku 
Tokyo 104 
JAPON 




Date of mailing (day/month/year) 
16 January 1998 (16.01.98) 


IMPORTANT NOTIFICATION 


Applicant's or agent's file reference 


International application No. 

PCT/JP97/04684 



The applicant is hereby notified that the International Bureau has received the record copy of the international application as 
detailed below. 

Name{s) of the applicant(s) and State(s) for which they are applicants: 

IBIDEN CO., LTD. (for all designated States except US) 
ASAI, Motoo et al (for US) 

International filing date 18 December 1997 (18.12.97) 

Priority date(s) claimed 19 December 1996 (19.12.96) 

27 December 1996 (27.12.96) 

28 December 1996 (28.12.96) 
28 January 1997 (28.01.97) 
23 July 1997 (23.07.97) 

23 July 1997 (23.07.97) 

Date of receipt of the record copy 
by the International Bureau : 

List of designated Offices 



12 January 1998(12.01.98) 



EP rAT.BE.CH^DE^DK^ES^^FR^B^GRJEJT^U^MCNUPT^SE 
National :CN,KR,SG,US 



ATTENTION 

The applicant should carefully check the data appearing in this Notification. In case of any discrepancy between these data 
and the indications in the international application, the applicant should immediately inform the International Bureau. 

In addition, the applicant's attention is drawn to the information contained in the Annex relating to: 
| X I time limits for entry into the national phase; 
[ X | confirmation of precautionary designations; 
| | requirements regarding priority documents. 
A copy of this Notification is being sent to the receiving Office and to the International Searching Authority. 
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34, chemin des Colombettes 
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Telephone No. (41-22)338.83.38 
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ANNEX TO FORM PCT/1B/301 



Q 



temational application No. 

PCT/JP97/04684 



INFORMATION ON TIME LIMITS FOR ENTERING THE NATIONAL PHASE 

The applicant is reminded that the "national phase" must be entered before each of the designated Offices indicated in the 
Notification of Receipt of Record Copy (Form PC77IB/301) by paying national fees and furnishing translations, as prescribed by 
the applicable national laws. 

The time limit for performing these procedural acts is 20 MONTHS from the priority date or r for those designated States 
which the applicant elects in a demand for international preliminary examination or in a later election, 30 MONTHS from the 
priority date, provided that the election is made before the expiration of 19 months from the priority date. Some designated (or 
elected) Offices have fixed time limits which expire even later than 20 or 30 months from the priority date. In other Offices an 
extension of time or grace period, in some cases upon payment of an additional fee, is available. 

In addition to these procedural acts, the applicant may also have to comply with other special requirements applicable in 
certain Offices. It is the applicant's responsibility to ensure that the necessary steps to enter the national phase are taken in a 
timely fashion. Most designated Offices do not issue reminders to applicants in connection with the entry into the national 
phase. 

For detailed information about the procedural acts to be performed to enter the national phase before each designated 
Office, the applicable time limits and possible extensions of time or grace periods, and any other requirements, see the relevant 
Chapters of Volume II of the PCT Applicant's Guide. Information about the requirements for filing a demand for international 
preliminary examination is set out in Chapter IX of Volume I of the PCT Applicant's Guide. 

GR and ES became bound by PCT Chapter II on 7 September 1996 and 6 September 1997, respectively, and may, therefore, 
be elected in a demand or a later election filed on or after 7 September 1996 and 6 September 1997, respectively, regardless of 
the filing date of the international application. (See second paragraph above.) 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter il has 
the right to file a demand for international preliminary examination. 



CONFIRMATION OF PRECAUTIONARY DESIGNATIONS 

This notification lists only specific designations made under Rule 4.9(a) in the request. It is important to check that these 
designations are correct. Errors in designations can be corrected where precautionary designations have been made under 
Rule 4.9(b). The applicant is hereby reminded that any precautionary designations may be confirmed according to Rule 4.9(c) 
before the expiration of 15 months from the priority date. If it is not confirmed, it will automatically be regarded as withdrawn 
by the applicant There will be no reminder and no invitation. Confirmation of a designation consists of the filing of a notice 
specifying the designated State concerned (with an indication of the kind of protection or treatment desired) and the payment 
of the designation and confirmation fees. Confirmation must reach the receiving Office within the 15-month time limit. 



REQUIREMENTS REGARDING PRIORITY DOCUMENTS 

For applicants who have not yet complied with the requirements regarding priority documents the following is recalled. 

Where the priority of an earlier national (i.e., national or regional) application is claimed, the applicant must submit a copy 
of the said national application, certified by the authority with which it was filed ("the priority document") to the receiving Office 
(which will transmit it to the International Bureau) or directly to the International Bureau, before the expiration of 1 6 months from 
the priority date (Rule 17.1). 

Where the priority document is issued by the receiving Office, the applicant may, instead of submitting the priority 
document, request the receiving Office to prepare and transmit the priority document to the International Bureau. Such 
request must be made before the expiration of the 16-month time limit. 

It is recalled that, where several priorities are claimed, the priority date to be considered for the purposes of computing the 
16-month time limit is the filing date of the earliest application whose priority is claimed. 

If the priority document concerned is not submitted to the International Bureau before the expiration of the 1 6-month time 
limit or if the request to the receiving. Office to transmit the priority document has not been made (and the corresponding fee, if 
any, paid) before the expiration of this time limit, any designated State may disregard the priority claim. 
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AMENDMENT 

(Amendment under provision of Article 11) 

To: Takeshi ISAYAMA, Director-General of the Patent Office 
(To: Wakako OKADA, Examiner of the Patent Office) 

1. Identification of PCT Application PCT/ JP97 /04 684 

2 . Applicant 

Name IBIDEN Co., Ltd. 

Post Office 1, Kanda-cho 2-chome, Ogaki-shi, Gifu 

Address 503-0 917 JAPAN 

Nationality JAPAN 
Re s idence JAPAN 

3 . Agent 

Name (8 0 68) OGAWA Junzo, Patent Attorney 

Post Office Kobikikan Ginza Bldg, 8-9, Ginza 

Address 2-chome, Chuo-ku, Tokyo , 104-0061 JAPAN 

TEL: 03-3561-2211 

4 . Target of Amendment 

"Specification" and "Claims 7 ' 

5 . Content of Amendment 

A. Explanation of amendment content of "Claims" 

(1) Please remain the claims 1-8, 10, and 12-21 unchanged. 

(2) In the claim 9, please replace the words "a roughened 
layer" with "a roughened layer having a roughened surface 
formed by etching treatment, polishing treatment, or 
redox treatment, or having a roughened surface formed by 
a plated film" 

(3) In the claims 11, please replace the words "forming a 
roughened layer" with " forming a roughened layer by 



etching treatment, polishing treatment, redox treatment, 
or plating treatment" . 
B. Explanation of amendment content of "Specification" 

(1) Line 16-17, page 6 of the specification; please replace 
the words "a roughened layer" with "a roughend layer 
having a roughened surface formed by etching treatment, 
polishing treatment, or redox treatment, or having a 
roughened surface formed by a plated film" . 

(2) Lines 25, page 6 of the specif cation ; please replace the 
words "forming a roughened layer" with " forming a 
roughened layer by an etching treatment, polishing 
treatment, redox treatment, or a plating treatment". 

(3) Lines 25-26, page 16 of the specification; please 
delete the words "an oxidation treatment" . 

6. list of documents attached 

(1) New pages of "Specification" Pages 6, 6-1 and 16 

(2) New Sheet of "Claims" 1 sheet 




roughened, layer on at least a part of the surface of the 
conductor circuit, covering the surface of the roughened layer 
with a layer of a metal having an ionization tendency of more 
than copper but less than titanium or a noble metal and forming 
an interlaminar insulating layer thereon. 

In the method described in the item (3) or (4) , the 
roughened layer is preferable to be formed by plating of 
copper-nickel -phosphorus alloy . 

(5) The printed circuit board according to the 
invention is a multilayer printed circuit board comprising a 
substrate provided with an under layer conductor circuit, an 
interlaminar insulating layer formed thereon and an upperlayer 
conductor circuit formed on the interlaminar insulating layer, 
and a viahole connecting both the conductor circuits to each 
other, in which the viahole is comprised of an electroless 
plated film and an electrolytic plated film, and a roughened 
layer is formed on at least a part of the surface of the lower 
layer conductor circuit connecting to the viahole. 

In the printed circuit board described in the item (5) , 
the roughened layer is preferable to be formed by plating of 
copper-nickel -phosphorus alloy . 

(6) The method of producing the multilayer printed 
circuit board according to the invention comprises steps of 
forming an under layer conductor circuit on a surface of a 
substrate, forming a roughened layer on at least a part of a 
surface of the under layer conductor circuit to be connected to 
a viahole , forming an interlaminar insulating layer thereon , 
and forming openings for viaholes in the interlaminar 
insulating layer, subjecting the interlaminar insulating layer 
to an electroless plating, forming a plating resist thereon and 
subjecting the substrate to an electrolytic plating, removing 
the plating resist, etching and removing the electroless plated 
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the peel strength is never lowered. Because the higher the 
hardness of the portion contacting with an interlaminar 
insulating layer and located in the inner layer side of the 
conductor circuit (in case of adopting an adhesive for 
electroless plating as mentioned later as an interlaminar 
insulating layer, the portion contacting with a roughened 
surface) , the higher the peel strength. Even when the printed 
circuit board according to the invention is mounted with an IC 
chip and subjected to a heat cycle test under -55^^+125^:, the 
occurrence of cracks generated in the interlaminar insulating 
resin layer starting from the conductor circuit or the viahole, 
and cracks generated in the solder resist layer starting from 
the boundary between the side face of the conductor layer and 
the solder resist layer contacting therewith can be prevented, 
and also the peeling of the conductor circuit, the viahole or 
the solder resist layer is not observed. 

Moreover, the printed circuit board having such a 
structures (D~® can easily be produced by the production 
method according to the invention mentioned later (semi- 
additive process) . 

In the invention, it is desirable that the roughened 
layer formed on the surface of the conductor circuit, the 
surface of the viahole or the surface of the conductor layer 
for an alignment mark is a roughened surface of copper formed 
by an etching treatment, a polishing treatment, an oxidation 
treatment or a redox treatment, or a roughened surface of a 
plated film formed by subjecting to a plating treatment. 

Particularly, it is desirable that the roughened layer 
is an alloy layer composed of copper-nickel -phosphorus . 
Because the alloy layer is a needle-shaped crystal layer and is 
excellent in the adhesion property to the solder resist layer. 
Further, the alloy layer is electrically conductive, and hence 
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What is claimed is : 

1. A printed circuit board formed by laminating an 
interlaminar insulating layer on a conductor circuit of a 
substrate and repeating formation of conductor circuit and an 
interlaminar insulating layer, characterized in that the 
conductor circuit is comprised of an electroless plated film 
and an electrolytic plated film, and a roughened layer is 
formed on at least a part of the surface of the conductor 
circuit . 

2 . A printed circuit board formed by laminating an 
interlaminar insulating layer on a conductor circuit of a 
substrate and repeating formation of conductor circuit and an 
interlaminar insulating layer, characterized in that the 
conductor circuit is comprised of an electroless plated film 
and an electrolytic plated film, and a roughened layer is 
formed on at least a part of the surface of the conductor 
circuit, and the surface of the roughened layer is covered with 
a layer of a metal having an ionization tendency of more than 
copper but less than titanium or a noble metal. 

3. A printed circuit board according to claim 1 or 2, 
wherein the roughened layer is formed on at least a part of the 
surface inclusive of a side surface of the conductor circuit. 

4 . A printed circuit board according to claim 1 or 2 , 
wherein the roughened layer is formed on at least a part of the 
side face of the conductor circuit. 

5 . A printed circuit board according to anyone of 
claims 1-4, wherein the roughened layer is a plated layer of 
copper-nickel-phosphorus alloy . 

6. A method of producing a multilayer printed circuit 
board comprising steps of subjecting a surface of a substrate 
to an electroless plating, forming a plating resist thereon, 
subjecting the substrate to an electrolytic plating, removing 
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the plating resist, etching and removing the electroless plated 
film beneath the plating resist to form a conductor circuit 
comprised of the electroless plated film and the electrolytic 
plated film, forming a roughened layer on at least a part of 
the surface of the conductor circuit and then forming an 
interlaminar insulating layer . 

7 . A method of producing a multilayer printed circuit 
board comprising steps of subjecting a surface of a substrate 
to an electroless plating, forming a plating resist thereon, 
subjecting the substrate to an electrolytic plating, removing 
the plating resist, etching and removing the electroless plated 
film beneath the plating resist to form a conductor circuit 
comprised of the electroless plated film and the electrolytic 
plated film, forming a roughened layer on at least a part of 
the surface of the conductor circuit, covering the surface of 
the roughened layer with a layer of a metal having an 
ionization tendency of more than copper but less than titanium 
or a noble metal and forming an interlaminar insulating layer. 

8 . A method of producing a printed circuit board 
according to claim 6 or 7 , wherein the roughened layer is 
formed by plating of copper-nickel-phosphorus alloy. 

9. A multilayer printed circuit board comprising a 
substrate provided with an under layer conductor circuit, an 
interlaminar insulating layer f ormed thereon and an upper layer 
conductor circuit formed on the interlaminar insulating layer, 
and a viahole connecting both the conductor circuits to each 
other, in which the viahole is comprised of an electroless 
plated film and an electrolytic plated film, and a roughened 
layer is formed on at least a part of the surface of the 
underlayer conductor circuit connected to the viahole. 
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10. A multilayer printed circuit board according to 
claim 9, wherein the roughened layer is formed by plating of 
copper-nickel-phosphorus alloy . 

11 . A method of producing a multilayer printed circuit 
board comprising steps of forming a lower conductor circuit 
layer on a surface of a substrate, forming a roughened layer on 
at least a part of the surface of the under layer conductor 
circuit connected to a viahole, forming an inter laminar 
insulating layer thereon, forming openings for viaholes in the 
inter laminar insulating layer, subjecting the inter laminar 
insulating layer to an electroless plating, forming a plating 
resist thereon, subjecting the substrate to an electrolytic 
plating, removing the plating resist, etching and removing the 
electroless plated film beneath the plating resist to form an 
upperlayer conductor circuit comprised of the electroless 
plated film and the electrolytic plated film and a viahole . 

12 . A method of producing a multilayer printed circuit 
board according to claim 11, wherein the roughened layer is 
formed by plating of copper-nickel -phosphorus alloy. 

13 . A printed circuit board provided with a conductor 
layer used as an alignment mark, in which a roughened layer is 
formed on at least a part of the surface of the conductor 
layer . 

14 . A printed circuit board provided with a conductor 
layer used as an alignment mark, in which the conductor layer 
is comprised of an electroless plated film and an electrolytic 
plated film. 

15. A printed circuit board according to claim 13 or 
14, wherein the alignment mark is an opening portion formed by 
exposing only the surface of the conductor layer from a solder 
resist formed on the conductor layer. 
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16. A printed circuit board according to anyone of 
claims 15, wherein a metal layer of nickel-gold is formed on 
the conductor layer exposed from the opening portion . 

17. A printed circuit board according to claim 13, 
wherein the conductor layer is comprised of an electroless 
plated film and an electrolytic plated film. 

18. A printed circuit board according to claim 14, 
wherein the roughened layer is formed on at least a part of the 
surface of the conductor layer. 

19. A printed circuit board according to anyone of 
claims 13-18, wherein the alignment mark is used for 
positioning to a printed mask. 

20 . A printed circuit board according to anyone of 
claims 13-18, wherein the alignment mark is used for an IC chip 
mounting . 

21. A printed circuit board according to anyone of 
claims 13-18, wherein the alignment mark is used for 
positioning in the mounting of a printed circuit board packaged 
a semiconductor element to another printed circuit board. 
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# 

ABSTRACT OF THE DISCLOSURE 

A printed circuit board is by formed by laminating an 
interlaminar insulating layer on a conductor circuit of a 
substrate, in which the conductor circuit is comprised of an 
electroless plated film and an electrolytic plated film and a 
roughened layer is formed on at least a part of the surface of 
the conductor circuit . 
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PATENT COOPERATION TREATY 



WO 98/27798 
PCT/JP97/04684 



From the INTERNATIONAL BUREAU 



PCT 

NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1 (c), first sentence) 



To: 



OGAWA, Junzo 
Kobikikan Ginza B 
8-9, Ginza 2-cho 
Chuo-ku 
Tokyo 104 
JAPON 




Date of mailing (day/month/year) 
25 June 1998 (25.06.98) 






Applicant's or agent's file reference 


IMPORTANT NOTICE 


International application No. 

PCT/JP97/04684 


International filing date (day/month/year) 

18 December 1997 (18.12.97) 


Priority date (day/month/year) 

19 December 1996 (19.12.96) 


Applicant 

IBIDEN CO., LTD. et al 



1 . Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

CN,EP,KR,US 

In accordance with Rule 47.1 (c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 

SG 

The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1 (a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
25 June 1998 (25.06.98) under No. WO 98/27798 

REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 19-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/tB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 



The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No. (41-22) 740.14.35 



Authorized officer 

J. Zahra 

Telephone No. (41-22) 338.83.38 



Form PCT/IB/308 (July 1996) 



2101255 
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From the INTERNATIONAL BUREAU 



PCT 

INFORMATION CONCERNING ELECTED 

(PCT Rule 61.3) 


To: 

OGAWA, Junzo 
Kobikikan Ginza Building 
8-9, Ginza 2-chome 

Phi ir\.\f i i 

Tokyo 104 
JAPON 


Date of mailing (day/month/year) 
25 June 1998 (25.06.98) 




Applicant's or agent's file reference 


IMPORTANT INFORMATION 


International application No. 

PCT/JP97/04684 


International filing date {day/month/year) 

18 December 1997 (18.12.97) 


Priority date (day/month/year) 

19 December 1996 (19.12.96) 


Applicant 

IBIDEN CO., LTD. et al 



1. The applicant is hereby informed that the International Bureau has, according to Article 31 (7), notified each of the following 
Offices of its election: 

EP iAT^E^KDE.DK.ES.FLFR^GB^RJE^IT^U^MCNUPT^E 
National :CN,KR,US 

2. The following Offices have waived the requirement for the notification of their election ; the notification will be sent to them 
by the International Bureau only upon their request: 

National :SG 

3. The applicant is reminded that he must enter the "national phase" before the expiration of 30 months from the priority date 
before each of the Offices listed above. This must be done by paying the national fee(s) and furnishing , if prescribed, a 
translation of the international application (Article 39(1)(a)), as well as, where applicable, by furnishing a translation of any 
annexes of the international preliminary examination report (Article 36(3)(b) and Rule 74.1). 

Some offices have fixed time limits expiring later than the above-mentioned time limit. For detailed information about the 
applicable time limits and the acts to be performed upon entry into the national phase before a particular Office, see Volume II 
of the PCT Applicant's Guide. 

The entry into the European regional phase is postponed until 31 months from the priority date for all States designated for 
the purposes of obtaining a European patent including, where applicable, ES which cannot be elected since it is not bound 
by Chapter II. 



The International Bureau of WIPO 


Authorized officer: 








34, chemin des Colombettes 
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1211 Geneva 20, Switzerland 




Facsimile No. (41-22) 740.14.35 


Telephone No. (41-22} 338.33.38 




Form PCT/IB/332 (September 1997) 
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O PATENT COOPERATION TRE.O^ 

PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 


FOR FURTHER ACTION ^ eNotiflCatio "°^7 P ^ Preliminary 

Examination Report (Form PCT/IPEA/4 1 6) 


International application No. 

PCT/JP97/04684 


International filing date (day/month/year) 
18 December 1997 (18.12.1997) 


Priority date (day/month/year) 

19 December 1996 (19.12.1996) 



International Patent Classification (IPC) or national classification and IPC 



H05K 3/46, 3/38, 1/02 




Applicant 



IBIDEN CO., LTD. et al 



This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



This REPORT consists of a total of 



..sheets, including this cover sheet. 



This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 
Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of _ 



_ sheets. 



This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 
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III 
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IV 
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V 




VI 
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VII 
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VIII 


□ 



Date of submission of the demand 

22 April 1998 (22.04.1998) 


Date of completion of this report 

25 December 1998 (25.12.1998) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/IPEA/409 (cover sheet) (July 1998) 



I. Basis of the report 
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INTERNATIONAL PRELIMA V 7 EXAMINATION REPORT 



national application No. 

PCT/JP97/04684 



1 . With regard to the elements of the international application:* 
[ | the international application as originally filed 
1^1 the description: 

pages 1-4,6-1 1,13-35 , as originally filed 

pages ^ , filed with the demand 

pages 5,5/1,12 , filed with the letter of 28 September 1998 (28.09. 1998) 

1^1 the claims: 

pages 1-8,10,12-21 , as originally filed 

pages , as amended (together with any statement under Article 1 9 

pages , filed with the demand 

pages 9_U , filed with the letter of 28 September 1998 (28.09.1998) 



1X1 the drawings: 

pages 1-16 , as originally filed 

pages , filed with the demand 
P a S es , filed with the letter of 

I I the sequence listing part of the description: 

pages , as originally filed 

pages , filed with the demand 

P a g es \ , filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

| | the language of a translation furnished for the purposes of international search (under Rule 23. 1 (b)). 
| 1 the language of publication of the international application (under Rule 48.3(b)). 

| | the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

| | contained in the international application in written form. 

[ j filed together with the international application in computer readable form. 

| [ furnished subsequently to this Authority in written form. 

| [ furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 

international application as filed has been furnished. 
| | The statement that the information recorded in computer readable form is identical to the written sequence listing has 

been furnished. 

4. The amendments have resulted in the cancellation of: 

| ] the description, pages 

| | the claims, Nos. 



| | the drawings, sheets/fig . 



5 I 1 This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70. 1 6 
and 70. J 7). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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(57) Abstract 

A printed wiring board having a multilayered structure composed of a conductor circuit formed on a substrate and an interlayer 
insulating layer formed thereon, characterized in that the conductor circuit is composed of an electroless-plated film and an electroplated film 
and that a roughened layer is provided on at least part of the surface thereof. 
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15 ftSEttCJ; D jlfc L^T < ttoTO^So 

#|c\ SW*|l|»©4>tt < d:fciJEIcM)i«(j-6c4:(i N fc-MM* 

«Mto^tfll^fiJt$nT(,^^icitb©'-KF^*S (H18. HH9©EAHI# 
JfR) o 

flick t)^^^<StUCaii-©^ t- MM ? JH^JCglgicSO^^LT 
25 ^ llffltfli&«»l©^SE^Ic^>fT*-^aftT#SJ:^lctt*o L 
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£tlx *©/<>f T*-^TB©aW*Iel»«i:ffl^H^LTtf«LT^S© 
T\ b- mm ^jub^ic. ^>fr*-;b±©JiIffl»iigftJiBjc^-rs^7 
7 ?x tebCR^M T*-Ji/(!:TMt*:|51g^i©iaiHI^^K:|»jJ:-T?#So 

§K»g0^3&*J:Po d©a*(i^ O^M^L©^^^^^^. too 

■e©S*li. ±H©ffffi^«MiM(!:Slg|lcffi*Lx BllSffili«8j|©-*& 
20 ^h{C/NMT*-;^U0ii^L J f 3 -r</ < £S^t>7?*6o 3/£x TBSH*® 
&©SHbJiii. T*-ju£JgttT5SB£©*tt£-rx T)l©iStelIli&£ 
Ei:M§ntPttJ;^o tOIftlt ±lfi*iM)©« chilli;:. MRS 

£©©©«fi£-CI± x T*-;bj&««JS-r5TJi©atttlsItt{i % Wi6-D 
tlx =t<9^®ffliJiC«?i6^$fll^M^tlTO^Cli^M^ Ll^o C©Si 
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left ffl-T S T7^>^-^ i/j; zm&E<D'J>U < £ fc&liO-gBICffl 

10 «ftl©ll$i^vj^'-u^x hgTttJI (IP "5. *Ii*)B©*£ 

yjb^-u->'x hH©§§P;fr£Btti3-fc!-;te«&) ic. v ji^'- u-v>x M© 

20 J;l9^b^<®ttl-str©T\ t- MM ^Ji/l^rlca«ICJSt)*<554LT.fc^ 
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CD®. ©©Hj&t 5 ^ ffiBTyjs y Vt-? tte&ffluUfr<bmitiL 

ifi&*U\ commit, &\tRM3Wm^fcab\^ t^^k-^ 
LT*r?iJ letter £fr£r*5 0 -y^-&;fr5te5:feJHJl'fcU 

®«W 1 ±(CB i £${*|e]& 4 *«J:CfJilffl«Stt 0 %%mmiM) 

2 $ frfr zmmmmtt 2 ± c ± * rr a t- * ?mc j: o $ 2 

15 WJ$^*? £©{ig&i!6©/ca6©T7>f > ^ l^-?18#3*tf-&n. 3fc 
I CfyTlSCffll^tiST?^ > h^-^19^ij"btl, $ bi^T7 
4 y > h-7-^l 8> 19^J:c;^ffl/<>'7^Mffl^°7 K21Ja^©gB^««-r 

WiC(^ Mx{fE141iC7f:-rilp a o^A©mfl'JlC^:^^tl^ 0 *©fc» x IC 

D n pSB^A©«j§B^E*-r^,o 1 c^ y ^sicffli/^nsT7>f 
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15 ji^amtSo 

25 jf £tra>£i§£te. iJ/yX*\t^ &@PSBfr£IItH LT^S3H*S©«^ 
T74>> b-7-^©c£,|>£ LT§igf$T6©T:\ VJ^'-u^ H^-BSP 
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Jb^-u^'x hJi©B§PgST?tt«SftT(,vtfcj;< N ^^OiP^b^ 

TS&£)-©B^#govg*£<tt5fca&Tifc5o Lfrfcx ^fPJ©? 0 '^ 
bE««fcL ICf-y^MU -55t~125 t© h - h -»M 9 JbS5»* 

JittiiJSii^n^MM-r^vjb^-ui/'^ Mi©p®^ie^ 

c©J;-5/j;©~(3)©M©7 0 'J > hEI-Mte, &$-f 6#fPJ©ii 

^-*£tt5${*J»ig©ffift]BI;U lyf^^i, WM S IHbM, 
K^S7C*!iaiCJ:0JejEifcSnA:»©ffi-ffcffis tUllfcolftlLTI^ 
n^to- 3 §W©|l^iiT?*^c.i^M^ U\> 
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*U\ c©^BIi N fctttilglin?* VJl/^-W->'^b 

!£©f&*ttlcftnSfr£T?a&£o £©&&!ti\ ftftMtttfJbfi 

c:©&&Ji©ttf4. «x -v^-jk u >®m&T\ -en-en90~96wt%. 

5 l~5wt% N 0. 5~2*t%Vt>&££WMt U\, Ctlb©;|lf&fiJ£-©£ £ 

lftt3iea*3&BEl?S SCu-Ni-P©i|BJiJt*=fife»lfe©=ftEItC^-r 
EI18©ctoiC^:So d©0IC«J:ni^ (Cu. Ni, P) = (100, 0, 0 ) . 

(90, 10, 0 ) H (90, 0, 10 ) -efflSttaiefflj&y^o 

SMt-> h HA, 'J y& 6 ± h <J 3 Afr&tt5iMbfl©*«teffl^Sc:£#M 

15 z<D£?izLTfcf&znzmfc®&%n(Dm4km\*. o. 5~io^m. 

<£W3L<I4 0. 5~7 jimitSui^LK d©jl£f4^ J?T£'& 

So 

*hshj}c*j^t. awtiHi»*i!ii£-r5aaiE^*»¥26o*««. dp<^£ o. 1 

20 ~5/iitk «£0*f2L<li 0. 5~3 jumit SClttfg* U\ £©aS{4 N 

2fcx »f*|Hl»«-»B£-rSSflgS«R«)-DtlRtt. H^*5-30jum, «£ t> 
25 *f*L< 1410-20 A»m i-T 5 Ci*«M*L^o ^©Sl±J(4. JPT b°- 
^&«©(£~F£f8£. *rffSiHraffi|jiftSB<!:©ii«ttA<<£T-r5^€> 
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jsk $ tlx an* in ic am $ n s mm «i ic P t m <t »-r s 0 

*&> tTx-rX t> il {* ft 5 0 ^ftM>tt <itll^5o 

15 dft£©£II& L < li*&R©BfcU IMI^fflU HRSt&tiJB&fitt 
JitL&©^JR4>U< Ji*^JB©ltt^ J?**- 0. 1~2 /imitici^a 

20 too^iatJiPiMTi, mmfcfflte£&fc*biim-c*>&o 

*l6»JT*li, an*lHl»©d>tt< £fcfflEK:ffittB#®Ji£3 tiroes ci^ 
7 3li*I5|ftffl®itfl!&«SBch©fg^^{CiBHLT4i;5t©T?* 
25 LTBH^flgife^BJC^-rs^ 7 y * fcRSiLf S C tifiVS Sfrfc-p 
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m ic M cd r y 1j - ^ £ ft s ffiM^jft-e £ 6 ^ b t-£> -5 o 

10 //m^T©»Si^M^«*^#/3M»?. ®¥^&&#2~10jum 
2 ~10//m©B»™i»*cT)^®(c:^fejfeS^2 ^mHT© 
Ktfii\ 0.1-0.8 ^m©#l«mfl^*^J:C;¥^S 0.8 

(1) 2 -fx =JTS^©^®-|c^l^^-y^-^L/cii^S^fpK-r^ Q 
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tM'tl 2. 2xl0" 2 ~ 4. lxiO" 2 mol/ 1 . 2. 2xl0" 3 ~ 4. 1 x 10" 3 mol/ 
1 . 0. 20~0. 25 mol/ \ T*&&c£ifimt. U\> 

¥ittWLTU^ (El 1-11 4 ^M) o 

(2) fcK, tfflfi(i) T»tt«LfcE«iS«©±lc\ g^Mil^Mt^o 

ffll^ci^LP (EI5#M) o 
20 (3) iulS(2) fMLfciiitoo-Jfflff^i^iL/;^ ^glCiftt; 

25 (4) &ic N ML/cfJlBg»Jl©M(c^at-^x^4-->ffl^i^^a5 
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o -c-e. ±ia^iLT(i. y ym. m.m, mm. 2>zwtmmwmt&£ 

(5) ^ic. Ii^jIi@^ffl^L/;E-Mii:l!MmtS Q 

li 0. 1~ 5 jum. ct tomt L < {* 0. 5~ 3 /zmin o 
15 oti/^ bllj&'-fejiLXtt. Hie? W-jby #5 y ^7W 

(7) to^u^FMSIC»-D§«IL, SH*'HIE^ 

20 5~30ju#M£ U\, 

fifclfc* MJ-)A, At*?®*. 7 ? y^ttT»to-3 § U V* h 

TOiRSWto-DtlR^SWIfeafeLT^ ML/c3f-ttmg§i-rs (ElllMi) o 
25 (9) 5|ftlHlHKO*ffi|Cffi^l«fi£t-5 (I2112«U 0 
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znzj<Dmm®D*>Mim7immte, urn dog/n s Nacio 2 uog/ 

1) . Na 3 P04 (6g/l) £-iMk& (H>fk&) . NaOH (10g/l) . NaBH« 
(5g/l) ttmjtmtlr&o 

^©^©MMto^^^i LTfcL Wii] 1 ~40g/ 1 N iMm-vSrJis 
0.1-6.0 g/U ^x^iO-20g/K ^ffi'J ^KifelO-lOO g/K 

*^ajeid-40g/ 1 . i?mvswjo. oi~iog/ 1 ^btt&M&j&©&-:>£& 

10 ^ffll/^^ch^^L^o 

15 -T6o C©i#. Cu-SnCDH^RlSi^J:^ 0. 1~ 2 ^mff^CDSnJl^M^ 
Bfifcf £ (H13#M) o 

20 ai)3bic s o)~(8) (Dxm*mj&LTzt>K±m(Dmim9& ; £ s &vz> 

(12)^iC, LT^bftfcraS^CDMlC. VJU^-l^X Ftt^ 
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tz&K'*v K<DS«*0 4>>Jn3 < LX^y VOmBZ'V Jis?-isi>'x Y XfflM 

■Tlc-e©SSfiB*y;i/^-u^^ K«ti„ 
10 <13)&IC fj|flPP»^^tbL/cMia^°-y K»±IC r-y>r-">-&J ©<fe 

(14)ftlC. iulS§fP»£Ml±5L/^I2^7 Kffi±lcii^<*£ffi*&-r5o 

h a Cut, li^f§y§3fcli. 7 0 'j7V^{ciiA^7g^^L, CLCDhtX/K 
15 JS*MPgB^{C*B^-r ZftffiCbttn LTi«;f ^'f 6 C i iCJ: 0 \±A,K 

^-y«Ltll»+ 'J T7>f Jl/At U + IJ77^ 

li©7J^'-u^7 1M5}IC7 7 7n^i*U;I, \$Aj 

x&h 0 -7j. Epssu^ii> '*y y^m-r&mmKMm^vkitiz/^ju-r 
mmm 1 ) 

(1) g£0.6mm 0*'7Xi^«/:|iBT (t'xvW * K h 'J7v>" 
>) HtllBfr&ttSStE 1 ©ffi®K:J¥<*18jum©»3S8#7 5 *- b StlT« 
25 ttifStfWi Lfe (Ell Ml) o -©»M)i«©|Birg8^^ 
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$ z, ic. 3Sf*H]g& 4 TO Jb - * - )i 9 l*HC t*^ 7 x y - F ii # 

(2) ftulfid) ©M^x./cg^7k^^L. teJSL^ *©»«*»£ 

SftBtfft8 g/ L iM-y^b 0. 6g/l . V y-yw\5g/ U 

•j^A29g/ / K *«3ig/K o.u/k ph = 

10 -P&&(DBZ 2.5jum©SUfcBll (MM) £m&Ltz (El 4 Mi) 0 

(3) DMDG l/y^ »J 3 -Jb->V-T^x-Tju) IcMZLtz// uv' 
-juj ^^li^i/lflg (B*^M. 3^42500) ©25%T? 
TO£70M§lk #ijx-fJW^7^ (PES) 30Mglk >f ^V- 
JUS^fcffl (BgBtt&SU iSn n p£ : 2E4MZ-CN) 4 MS. jSjfctt*^ 

15 h1J-fu y $ \ ygttft HJ X (T? a + isx?)U) 4 VfTXXs-Y (JRgg 
£fi£SL iSn a n£ : Tu--y ^XM325 ) 10S«§tk 3tBBjk6ffl<!:LT©^>'/ 

7 x y y (ism^st) 5 ^ii»j<t lt© ;t7-^r^ mm 

ik^m 0. 5 SMSBx $ £ ic d ©S^«j ic ft L T x # + fffiffift^C^S: 
H 5.5jum©t>©£35fift8B, 0. 5jum©k©& 5 Mg&£jS£ L 

20 NMP (y Jb-vJM^t'o ij K» £»Uj:#£jl<&U 

-f *'<-a#«KT*!i&12Pa • stcHgU 3 #o .-jI/T?jH* LTfiyfe 

(4) iu§fi(3) -pftfe«*tt**3W«**. fuIE(2) ©Afiffl*»M.fc»R©nl5 
EC n-jio-*£fflPT^jU 7jc¥^ST?20MK«LT^^. 60r 

25 ■*?30£H©ftj!l*fT(,\ JPS60jum©ig*H12£$fifcLfc (El 5 #flfO 0 

(5) tuSfi (4) ^&^#JII2*J&i£Lfcg®©ffii®lc N r * - £ 
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(6) flyfcLfcSfi^DMTG (hijxf i/^!lD-Jb^fji/x-f^) 
£tt5§ln*JBfi£L;fco SKS«£MiSE2kffiffK:T3000mJ/an 2 

J^fi£ffliSP6) *#-TSI|ES50jtim©»**ili2*JBfifcLy!: (H 6 #M) o 

r * - i s mn 6 ic ffi^bi nzufttto k mih £ -a- h □ 

(7) huSS (5) (6)TvM T*-;«ffliSP6^MLfclffi^ ^ a A^ic 

(8) huIB (7) TlfilbMH (fiifcSR* 5 jum) *(t -afcHKictfU 

A« (Thf "^D 5 £ £ iC J; 0 . 2 <fc >M T * 

15 -ji>fl3Mn 6 (D%.mK%mm*tt5-Lfc 0 

EDTA 150 g/1 

20 Stttjg 20 g/1 

HCHO 30 ml/1 



N a OH 



40 g/1 



80 mg/1 



PEG 



0.1 g/1 
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(IO)buSS (9) VMf&Ltcmn,MffiZ>-o%mi2±KrfiW®myt& Y?4 7 j )v 

100 mJ/cm 2 T«LT^^, 0. 8%£»± f- 'J V ^mmmU 
jurrKDtt-i § u^F3 (EI 9 #M) □ 

5 (ll)ot^ Wt, Yffim%m^ JaT0&#T?SJg«»^#*jfcU HE 
$15/xm©«Pi|5lJ6^#fl^l3^-ML^ (EllOi^) 0 

' im i8o g/i 

MSB 80 g / 1 

10 i3s»J ( T 1-f ";?'>*t A °>I, ffiq a p£ : '> K G L) 

1 ml/ 1 

WflfL^ 1 A /dm 2 

B#RB 30# 
15 M.S. H$n. 

(12)fc,^l/^ h 3^5%KOHti»JL^ ^©to-^ w>'x h 

L . Hfl M i6 § flSS 1 2 ch tiS to # fll 1 3^ t» S J? * 1 8 v m © 

20 (13)${*®&5£$j£LfcS«£\ M8g/K fifcK-v*-^ 0.6g/ 
U ^xy|gl5g/] . ft^'J^in- h 'j9A29g/K *$*31g/U 

HESttM o. i g / i ^ b <c 6 P h = 9 ®mmm -o^mcm-mi^ mm\* 
tz (mnmm „ £©£§, ^mih^epma (Sbtxaatir) t?ML 

25 fciC5. Cu : 98mol%. Ni : 1. 5mol%. P : 0. 5mol%©«J:b^ Lfc 0 
(14) MSB (4)M12)©IfI£»DEf£<hi::«i;tK 3 blc±JI©?l$|El!& 
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(BMII) ©x^->g50%£-T? U ^fcbfcSfctetttt^©;*- y 
5 (5}^*4000) £ 46. 67g. / ^^x^;u^ h y »P£-ti-fc80M: 

1001) 15. 0g. 4 . ^V-Ji«t£iJ (HUHM^ i&"n a D^ : 2B4MZ-CN) 1.6 

604 ) 3 gx mU<&ffiTp >JJMr7^- (&9tttftS*HU ®n a n£ : DPB6A ) 

io i.5g, mmtmm (t^y^m sip^ : s —65) v.iigzm&u 

* 2 g. 3tii«iJi LT© 5 fc 7 ~>T h > (UlJiMfriMtt) *0. 2 gJu*T\ 
#iS£25t:T* 2. OPa • siCllL/;VJ^-Uy7 htt$j£#fc 0 
tt*>\ tt&flflJtliv. BSttSIt (Jgj£H-S§. DVL-BM) V 60rpm©il£te 
15 n-^-No.4. 6 rpm ®^&l;Jti -No. 3CJ; -pfc 0 

(16)lfflgB(14)Ti&£nfcE*««K:*. ±8av^-f>*^httJiJtft*20jum 
©IP3T«L^o 70t:T*20^^ 70T:T30OTM»g£lT r> 

frfe, 7t f7X^7-f«8IU 1000mJ/cm 2 U DM 

TGittlLfco &£>ic\ sotreintiyk loot-eimns. I20fr?mw x 
20 i50t-r?3B#^©^#r^MSL, ^7 mftwmaLtz (mam 2QQm 

m) VJ^-u^H .(jp/>20jum) 14£MLfc 0 

<»<J ^it h 'J 9 AlOg/ 1 x h 'J 9A10g/l HttSpH 

= 5 ©4i«!l?~-y frJb»^&*IC20£ffli*?* LT, 5 ;itm©- 

25 7 ^^to-o^ll5*JfML/v:o 3&IC X *0»K*\ ->T yfl^A 'J 9 A 2 
g/l x mkry*-V A75g/ 1 „ ^xyl£± h tj 9 A50g/ J . 
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mLT, -7^^a6-o§115±ICl?$0. 03//m©£&o£llG£flML/c o 
(18)^LT\ 7 J^'-l^x bJI14©llPgBiC. it/vtZ^ — x h ^-EpiijjlJ LT 
200rr 'J 7 n --f 6 d t IC J: 0 (d:^^-^7 0 17^« U \*A,1£'*Vfn 

mmm 2 > 

»ftIsi»©ffl^*xy^>^|c«J:l3ff- 3 ifeC<»:Jei^tix HWJl £P«K: 
LT|-JX/ev^7°£^ir&£ji7 0 <J > MfiW^igL/co c©££. x„ 
^y^itt. > •* ?*±M© rr^7*-y KJ ^ 6 ® 0 n p£ ©&©£{$/£ L/c D 
10 (ft«J3) 

«f*M©ffi^3ljiL/c&. * 7 7 y -fb^XO.lmol/ K **Ec*1.0mol 
/K SS50t:. pH = 1.2 ©fc#T?Cu-SnlI&Rj&*m\ fflttftDgS 
KIPS 0. 3/im©Sn)i^i§{j-^ (SnlJCO^Tfilll^ Lttt^) Z.tmUt, 

mmm 1 ^ititi^LTii^^y^wr^^iir'j ^ hE»«*anjaL^ 0 

15 (HJ&09 4) 

3/c x BPS 0. 5//m0Aul^-ffl>ft:)lS®(C^^ o -y ^MSL^ 0 

20 mmm 5 ) 

CD. ^^y-^y#7-y^Sx*+'>ffiJ|g (H*^H«. #?*2500) ©25 
"J ;Hfc^j^80wt%©«T > DMDG(C^MSi±/c™^^35fia^ 
Mtt-^y^- (UtiE&fft&k Tu-y?xMm ) 3.15M8B. ff^J 
25 (V>;y°nM. S -65) 0.5 MSB, NMP£3.6 M^HIft7F t £L 

/Co 
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©. #iji-fM;i/7^ (PES) 12M£lk ^m-'smiffiL? (H# 

;um©k©£3.09fi»gB£jl£-Lfc^ 2 £ KNMP 30gfiSE£- 

5 ©. >f S^V-Ji/Mtff! (egStt&SL 2E4MZ-CN) 2 fi*g& N Mfe£iJ 

/<XM**-*U ^M+aT 1 -907 ) 2 MSB. 3feii»J (B^bH 
§1L DETX-S) 0.2 MSB. NMP1. 5 M8B*aM^Lfco 

B. T'i©ARSttflg1EMgffl©M 
10 (D. VisV'-JisJ (B*^HSi. 3>-7-S2500) ©25 

'J JWb«I*80wt96©»£-eDMDGJC*j|¥$-a-feffiIgft*35a*SBs 

(t^/^I, S —65) 0.5 MSB. NMP£3.6 B«8B£«#fi£L 

15 ©. # 'J y (PE S) 12MSB. x^+^Wflgtfc? (=i¥ 

ftfifcjBU * U -7 u) ©¥*S&S 0. 5/im©fc©^-14. 49 MSB. £ 
jg^LfcfiU $ £}CNMP30fifiSB£»U f-X 5 Lfco 
(D. >f ^V-;bfig^iJ (HIIKb&&L 2E4MZ-CN) 2 MSB, ftBS&jfl (-7- 
><XM**-|IU 4Jl/#**7 1 -907 ) 2MSB. ^i»J (B#{t|£ 

20 &k DETX-S) 0. 2 MSB. NMP1. 5 MgB£«#?I£ Lfco 

C «3t«$iJ©« 

®. f77x;-jbFIit:+^;7- (M^x^i, #^Pft310 . 
25 YL983U) 1 00MSB. &® ic <> 7 ^ v 7° 'J > ^JH# □ ~f >r > 7 <* tifc 
1.6jum©SiO a TOfii 1 (TFvj^l, CRS 1101— CE^ d 



25 



WO 98/27798 



PCT/JP97/04684 



trz>) \imm.u, hij^jb (t^y^i, «i>j-jvsa) 1.5 

■*SB*3*o-jn:r^SttLT^ -t©fi^ftl©*!ift*23± 1 tT45,000 
—49, OOOcps ICDS^L/Co 
5 ©>f S^V-Ji/gfltfO (Egffl«M. 2B4MZ-CN) 6.5 ffi*gB 0 

n b * m& l t wfl&^atto 1 o ©m l 

(1) If £ lmmOtf^xtf+S'ffiJIgSfcteBT (t**^W $ K h UTv») 
ffll!&^^ttSSKl©iiioffiK:i8jum©affi8 3&<7 5* - h *nr^ 5 »3g«t 

10 ii*til^iU: (EI21#M) o d©&3iftie«€- K 'J MU?LU 

ft-aS^ h«f&Lfcl£. &«j$to^£^SLT;*Jb-*-^9£M; 
U 3&|C X ggjg 8 - x 7 ^ y ^'-r ^ ^ i ic J; 0 . 

Sffil ©liiiiCF«3Ji^^-y 4 «i& Lfc 0 

(2) fomm'*?-y 4 9 ^ML/;li^PL, % 
15 JiLfcSL SHt& (IMfc?§) t LT\ NaOH (10g/l) , NaC10 2 (40g/l) 

Na 3 P0 4 (6 g/l ) s STC^i: LT\ NaOH (10g/ 1 ) , . NaBIU (6g/l) 
^fflO^K^-S^aic^t). ftl$^?-^4&cfc^*;b-*-Ji/9© 

(3) ttflg&KafllO^ »fi©i3oiBICn-ji/n-^*ffli,'>TS6*-rsCL<!:JCJ: 
20 t)s 9ttlH&4 K*5^li^^-*-Ji/9 fclc^BtU 70 1, 20£flfi"l?ftffll 

Wl^©ffilCO^TtP«^LT»Jli^JjCT10*iittllItt4ffl*S^tt 
xjb-*-;b9F«g|C3(E«U 70^, 20^P E 3^«^^i+ tz (E123#M) 0 

(4) suiao) <Dmm&&*.ti&&<DfrM i £. #600 ©^hpfbr (h^® 

25 ^-*-^9©7^K*ffiJCfflflB^««10^Se>^:^«J:-5lcfilfBU 
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dtt^r\ 100 tT? 1 B#F H 1 120 3 B#ffl. lbQVT 1 H#Nk 180 Tr"*? 7 
5 J;W]i^*0|^4±ffi©ffi'fb)ill«iLTSraii^¥it'fbL. Wffift 

10 t N ^0^«(i44.5xlO-Vt:Tc5^^o 

(5) f uiB (4) ®mm?m&LtzfamMfo®&4&JLO : XJi<-*-)U9(Dy y 
K±®{C)¥£ 2.5/im©Cu-Ni-P£&fr£te&fflftJi (DflibJI) ll^JFM 
U £bJC, ^©iHkill©3l®lC]p£ O^rr^Snl^U-^ (EI25#{$. 

PdM£tt4U c©j»£gtt4bL/c|£, lli8g/l . W--yb-Jb 
0.6g/ L 9 i-ymizz/ 1 s M'J ^IN- M $ A29g/ K *$K31 
g/L I^Svgtt^J 0. lg/L pH= 9fr£ttS&«»&o£&i£Ta£>- 3 
20 §^L, Mm\*m& A±m-is£&X)i-*-)\s§ (Dy y K±ffi{cCu-Ni- 
P££©TO)Ill£ML/Co o^T% *37Wb*X0. lmol/ U 
Hl.Omol/K fi«50t\ pH = 1.2 ©&#T*Cu-Sng&£i&«*-ti\ fflftjg 
11 ©SB £15 2 0. 3 /^©SnS^tt/c (SnliCoo^TtiEI^L^O) 0 

(6) MIS(5) ©S&©iMi^ B©lP B Mfl^feli»J Ctt&1.5 Pa - s) *n 
25 -Jio-^T-^fcU 7k¥We20^TOlLT^<?>, 60T:T-30#©$££t ( 
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(7) mum T*mmmm2&&£tfmmm2b*Bi&Lfcmwi(Df3vm^ %s u 

&<> 500mJ/cm 2 VMdlLtZo cn£DMTGjMT?*7V-IJ{£U £ h 
fc\ Sl^a^iSUJE7i<^'j:TiCj;0 3000niJ/cm 2 TBbfeU 100 t:TMB#^ 

10 MfMJMPB) *^«JP*35jum©BllflffflM&ttS ( 2 l&fffig) 2Hc& 
l&Ltz (H27#M) o >«>f T*-;i/i/j:5§SPC{i x xXto^tM 

(8) **ifcaHR* % 800 g/ l ©? o AR|£70t-ei9£Mj*?*u 

6 ©ftgffiCMIItt&ttttfco 

EDTA 150 g/1 

ffiwtm 20 g / 1 

25 HCHO 30 ml/1 

NaOH 40 g/1 
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a\ or' -ft" ij 80 mg/ 1 

PEG 0.1 g/1 

70t<Ofefi*-T?30» 

5 (10)ME(9) T?JKBfcLfc^«J»»»^#K12±l=mK©jR3tttK5'f7-f ju 
A^-ftSO^it. ^*?£iggLT\ 100 mJ/cm 2 0.8 h 'J 

(11)-^W\ U">'* b^fiKSB^JC^TO^TmW^to-at^JSL. IP* 
15//m©«|?|sIi6-3§II13^ML/c (EI31#M) o 
10 C«»to^#7k*«] 

fiflESK 180 g/1 

mmm so g/i 

&sMJ (T b t 7 ? S' + 'OSBL iJ>*7 f KG L) 

1 ml/ 1 

15 C*»to-D*^#] 

*«E^S 1 A/dm 2 

BSIH 30# 

fill: ^§7nn. 

•JBeb^ffl****!©*®* 1 ~2 jumx V fy/fiiu 
25 &-r&'*yW»1&m*&£Lt: (E132#M) 0 

(13)»ttll»5*^Bj6LA:»ffi*. fflEK«8g/K C«--y^r^ 0.6g/ 
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1 . ^xy@gi5g/ U &ffi'J yWti- h 'J OA29g/l N *3§?31g/K 
J?ffiSf£JW 0. 1 g / 1 t, tl 6 p H = 9 (DMWRtb -s # fl£ £ mm L x IStaJH* 
®i&5©Mi;:JP£ 3 jum(DM--v'rJi>- 'J >fr&ttSffifcHll*?&fi!SL 
fc (033MO o £©<!:£. MLfcfflft)Ill£EPMA (3t*X«»tff) 
5 1*&Vr Cu : 98mol%, Ni : 1. 5 mol% N P: 0. 5mol96©*aj&EJ:t 

&£{C. *!>7vffcXX0.1no1/U **K*1.0mol/U «50t\ p 
H = 1.2 ©&#T?Cu-SnB&5JS£fT0\ ftiI5ffllbJIll©^®i;:JP£ 0.3// 

10 (14) fugE (6) ~ (13) (DXm^OETz. £ iC J; $ £IC±JI©TO;|!g& 

(15) —^ DMDGJCgJS?d#fc60Sft%©^ #5 »> ^Sx#+ 

(B*^Hi4) ©x#*$/g50%£T£ 'J JMbLfc&fctttfij©* 'J 
15 =fv- (^M4000) * 46.67g, y f-jbxf-jufr h ^lcSJB3-t*;fc80SB 
%©f77x;-Miit:4« (^b«>xJu8Si. xfu-HOOl) 15.0 
g. 5 ^'/-Jbg-fk^I (EHIHb&Sk 2B4MZ-CN) 1.6 g* J&Jfett^yv- 
T'&££tt7? 'J^7 7- (Bfc-fbilSSL R604 ) 3 g> I^LX^tiST? 
U^y-v- (&*J&Mb^iiL DPE6A ) 1.5g. MliS^I (t^^ 
20 &8IU S -65) 0. 71 g^ii&U Z Z\CZ.®M&WKttLTjtMtemtLT 
®^^/7x^ (ianHb¥S) *2g, ^ISSiJiLT©-; tv->r\y 

(mmimm * o. 2gjux.T\ *&&*25t-e 2. op a - sic»L/cv;u^ 

BSttgff- (limits DVL-BM) T? 60r P m©J§-&(3 
25 n-^-No.4. 6rpm ©Ji^(ia-^-No.3iCj:o^o 

(16) i3ia(14)T?#t > nA:^m^Sffi©iaoiBJC. ±ISv;b^-u^x h« 
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* h -v^^7>f JbA£fc*<*-y-T«BU 1000mJ/cm 2 ©**«!?«:& U 
DMTG5«JfiS Lfco *LT£&K: N 80tTM B#Ra, lOOtT 1 H#ffl. 120t 
5 1? 1 H#HU 150fP 3 ^©^^JnMS ttAjfZ'*? K8B£ ('<>f T 
*-jbi-t©7^KSB^*^tf) *liPL/c (MPS 200//m) y;i^-u 

M (ff*20jum) 14£flML/c 0 
(17)ftlC. V^-1/^'7,H14«LM^ &4k-7^30g/K 
M'J^lt^ ll^A10g/U ^xi/ghJ-h 'J 9 AlOg/ I ^tlfipH 

io = 5 <nmnm-v ^jua^ %mc2Mymmm lt\ hbpsbicj?;* 5 um©- 

g/ 1 . mkTy*=-v A75g/i x b 'J ^ A50g/ 1 . 

h 'J ^ Aiog / l ^t>^5^*JS?^a6- 3 ^*IC93t:©^#T23#Kzi 
» LT. - v >T Ji/fe ^ #J115±ICJP $ 0. 03 jum©&a& o §B16£$fifc L/c D 
15 (18)*Lt\ VJ^-u^ hB14©§8P8BK\ MMi**-* Y^WMLX 
200tT"J -7n--?Z>Z.t\Z&io\$Ajti^y7 (te/vtm) 17£ffMU tt 

mmm g > 

20 &HR*J&fi£L;fco 

(6-1) T i %LJ£ 0.6P a. 100t\ B# 200W, HIM 2-#T? 

( 6 - 2 ) A 1 *\ SUE 0. 5P a. fig 100°C. 200W, I» 1 
25 S«(Cj-l#$if/c 0 fr^r? a A«-e3gtt:|p|ttH©A 1 H^ffi 
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(6-3) Zn^ Mff 0.6Pa, 100 T\ HA 200W. ftffl 2 #T 
( 6 - 4 ) F e Stffi 0. 6P a . fi« 100T\ HA 200W N B#Rg 2 £T? 

( 6 - 5 ) I n £\ «JE 0. 6P a N fi« 100 T\ 200W. i$Rg 2 

S^ICttt £-fr/c 0 d Aite«{*[n|M© I nflj^it 

10 (6-6) Co£% M£E 0.6Pa. <Sf£ 100t\ m# 200W, fl^ 2 #1? 

( 6 - 7 ) Ni*,«E0.6Pa, US. 100T\ MA 200W, 

15 ffirixvfyy'Lfc. 

(6-8) HkiS (3.75g/l) > i/TV\\&\ >J 9 a (26.3g/l) . 
*IMfc± HJ £A (105 g/1 ) ©*»fc*&*#a&- 3 &ifc(!: 

MP bl«di-r^o 
20 (6-9) Bi** MflE 0.6Pa. fig 100 1\ tt£ 200W. B#Bg2£T. 

(6-10) Tl*\ ftlJE 0.6Pa. fig 100t. MA 200W. HIP^^T 5 
«M(C^$if/c 0 &(^7r? a ABra£ft|II&l!8©T 1 
25 IBrtx^y/Lfco 
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amm 1 ) 

mm 1 © (i) ~ (8) ©ms$k k 7 7 -f jua 7 * n/^f*5U 

T\ HJ60i]l©(9) £HJ6flL (12)©ieil^ailc:LT»o*u^ h**J 
5 MIN&U ^WlO(13)©*aa*ft^*ttEItt©^*ig*il^Lfco 3£ 

-d #toa^^icjfe U fcotf^l' L/c^ N Htfe^j 1 © (15) 
~(19)©MiCJ:i9. ll^^T^T S£H7"»J > hE««£»igLfco 
(Jtttfl 2 ) 

10 3H*@»*ffi©ffi^«ia*IIJft Lfc&, * 9 7 7 lb* X0. lrool/ U * * 
fic*1.0nol/K H&50t\ pH = 1.2 ©&#T?Cu-SnB»£ffi*fTl/\ ffi 
{kS©Ml-Jf^ 0. 3Aem©SnH£8:ttrt: (SnjUcoiPTIiEl^ Lttl^). d 

15 

mmm, tmmxmmLtLzf v y vmm.\^%, i cf^^isu 

-55tT?154K ffifil03K 125 T:T?15£T?1000lHk ^^^20000© t - h 
i^m©I¥ffi}-J;. ii«£©^sy 'J y \ wm\z.%>\-$ h 9 ? y 9 ©f£££;t 

M»©W&*«I8Lfco JIS-C-6481IC^oTt°-Jb^«ML^o 
^«HOTt 0 ^©^iOT-r^^bHJb^^aiC, 

lis looomgg^^. j±»k n^jitm^n^^o/c^ 20000-™ . 
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2. M©*lttM±iC. SP^fefiJl^M^ ftTt, ^ %Mit Ltzy°<) y y 

m(DmcTmMLtzz.tz'$mtrz>-j°<) y\>&m& 0 

15 ©ttffl 1 1 tzte 2 \zim®7° 'J y hfiSfc 

5. Hijieffl'fkKi. JB--^^- 'J ^©^to-ut^^st*©^!! 1 

~ 4 ©t^-rn^ i iciaig©7° u y M£« 0 
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©$all 6 7 £§ESc©§8ii££&o 

9. TH»#@ft*«i8:it?>tife««±JcBlffll6S«3&<^s£*tu ^©@TO 

><>f T*-ji/T£»Lfc£B:/U ^UMi:^^^ 
10 tuIS^M T * - ;Hi, MMtRlb -? # ffllilB*!* o £J» t»A£D> 

iffilSTBagtttlHl&KfcU 4>tt< £ V<4T*-Jb£&ffi-r£3Bft©i£® 

10. gOSBfflftBli^ «---v5r-M>- 'J >©£&fe^#fr£tt£ift#©|&ffl9 
15 11. £«£®lc. TB*f*®&*«U c©Tl«ftHSS©»®©-5^© 

?-KU &0>T\ ^©UTO^BIC^M T*-JUffl©HP^j-T-&© 

iFMiJ§±«mj$*6 ^ # l/csl fen t u b ^mnxmm 

12. BfJi2ffi>fh®}i. ffi--7^r^-y >©Mfe^ ic«k0^fi£^n&»* 

25 13. 774 > ^ h-v-^i LTfflo^nsaittB^sij-^n^^'j > 
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*£ "tarry y hffi« 0 

14. Ti^y^-^ lte^ £tts«tti#$# snfcrr u y y ®m 

flffll3;£/cm4{cl2m©rr 'J y H» 
16. ift8BBBP8&fr£*HlLfc£f*H±^ 

EK$tir«siii*cDigEii5iciatt0rr ij ^ ne^fc 

OrTU>hE»«o 

iciamorrij > hESHKo 

15 13~18©(/^m^ 1 iClEtKOrr g y hEiSMRo 

20. ausETv>f ^ y I C v $ ft£lt*ijil3~ 
18©0^m^ 1 ic|2t!c©7° 'J y FEM 0 

21. SulST7-f y > h^-^hU ^attafrF^HfiLfcrry > bE««*{1fa 

©7° >j > bE««cii3rtsi»©ti[B^t)-a-K:Mffl$n5»*ai3'-i8© 

20 t/^-tn^ 1 tcia»©rrr ij ^ hE8« 0 
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